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UNIVERSITY OF ILLINOIS,
Agricultural Experiment Station.
CHAMPAIGN, AUGUST, 1890.
BULLETIN NO. 11.
EXPERIMENTS WITH WHEAT.
In the following pages are given some of the more important results
obtained during the past two years from experiments made with wheat.
The report includes seven trials with fertilizers, in part made at the Sta-
tion and in part made at other places, and two seasons' tests with regard
to the preparation of the seed-bed, the quantity of seed sown, the time
of sowing, and the effect of the time and manner of harvesting on the
yield of wheat.
The trials with commercial fertilizers in the production of wheat do
not indicate that their application will be found generally profitable in
central Illinois. In an experiment made in 1888-9 on the light-colored
clay soil of southern Illinois, the apparent increase from the use both of
stable manure and commercial fertilizers was very marked and abundantly
profitable. Three trials were made in three separate localities this sea-
son, and up to the time of the severe weather in March, the field notes
indicated an appreciable effect from the use of stable manure and com-
mercial fertilizers- How much this severe weather affected the results,
the fertilized plats being the ranker and possibly proportionately more
severely injured, can not be told. Although the per cent, of increase
from the use of stable manure, cattle tankage, and superphosphate was
often considerable, being as high as 92 per cent, in one case and in many
cases 25 per cent, or more, still the total increase in yield was not suffi-
cient to pay for the cost of the fertilizers used. Whether or not dur-
ing a series of years the application of commercial fertilizers to the light-
colored clay soil of southern Illinois can be made profitable in the pro-
duction of wheat can be determined only by a series of carefully con-
ducted experiments; but with the information so far obtained, it is
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believed that the prospects are sufficiently good to make it desirable that
as many farmers as may be in a position to do so should give the subject
careful tests on a small scale. No farmer should use commercial fertiliz-
ers on a large scale unless he has more information than is given by
these trials.
Fertilizers containing phosphoric acid generally produced the most
effect, those containing potash the least. Good stable manure was gen-
erally equal to any other fertilizer.
The experiments indicate that sowing wheat in October is not a safe
practice in this latitude.
It would seem that, between one and two bushels per acre, the rate
of seeding affects the yield much less than other items in wheat culture.
Drilling wheat in plowed ground has given better yields than drilling
in corn stalks or drilling in open ground prepared with a disk harrow.
Rolling the ground after drilling did not injure the wheat this season,
which was a severe one.
In the one trial made during a season favorable to wheat, no benefit
was obtained from mulching wheat with straw at the rate of one and a
quarter tons per acre.
In general, the riper the wheat the larger has been the yield from a
given number of heads, and the larger the kernels. The experiments in-
dicate that if the wheat were rather green, shocking and capping would
result in a larger yield than harvesting without binding.
Experiment No. 61. Wheat, Effect of Fertilizers.
A test of the effect of fertilizers on wheat was made on an acre of land
on the farm of Mr. E. E. Chester, near Champaign. The land had previ-
ously been in oats, three years in corn, pasture, clover meadow, and wheat.
May 8, 1888, an acre of winter wheat was divided into four plats, each
one by forty rods, and fertilizers were sown broadcast, as shown in table.
Mr. Chester reported June nth that the leaves of the wheat were
broader and darker green on plats i, 2, and 3 than on plat 4. July 8th
he found plats i, 2, and 3 riper than plat 4. July i3th the wheat was har-
vested, and August 3d and 4th it was weighed and threshed.
Mr. Chester believes that plat i was somewhat injured by a hedge
one rod distant.
TABLE SHOWING KIND AND QUANTITY OF FERTILIZER USED, YIELD OF GRAIN AND
STRAW.
Plat
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Experiment No. 62. Wheat, Effect of Fertilizers.
This test was made on an acre of ground on the Station lands during
the seasons of 1888-9 an(^ 1889-90. The tract was divided into one-
tenth acre plats each 2x8 rods, which were fertilized similarly each sea-
son, except that plat 2 received a mulch of straw in 1888 only.
In 1888 the land was in corn, which was removed for ensilage, and
for several years previous it was in clover. The land was probably of
more than average fertility.
The stable manure, cattle tankage, and superphosphate were applied
broadcast in the fall, after the land had been plowed and just before seed-
ing. The seeding was done September 21, 1888, and September 16, 1889.
The straw mulch was applied December 8, 1888. The muriate of potash
and nitrate of soda were applied March 20, 1889, and April i, 1890.
Field notes. April 15, 1889, no decisive differences were to be seen in the plats.
Plats 7 and 8 seemed to be less vigorous that the other plats. Wheat on plat I appeared
the largest. May 8, 1889, wheat on plats 2, 7, and 9 seemed the least vigorous; that on
plat 7 the least of the three; that on plats I and 10 seemed the most vigorous; that on
plat i more than on plat 10. May I4th, culms were well formed but there were no heads.
Wheat on plat I was the largest; that on 2 and 7 the smallest. The wheat on the rest
of the plats not appreciably different. May 2Oth, wheat on plats I, 6, 9, 10, and-ii most
fully headed; that on plats 2 and 7 least.
December 4, 1889, the wheat on plat I was larger and more vigorous than on the
rest of the plats. No difference was discernible in the other plats. In general, the
growth of wheat was rather weak. March 3, 1890, it was again noted that the wheat on
plat i had made the strongest growth, while no appreciable difference was observed in
the other plats. April I, 1890, the wheat was all weak, having been severely injured
during March. The wheat on plat I seemed killed more than on any of the other plats.
The comparatively warm weather during the winter months caused a larger growth than
is usual on all the plats and especially on plat I, and the cold weather of March had a
disastrous effect.
May 7, 1890, the stand on plats 2, 3, 4, 5, 6, and 10 appeared about the same; on
plats i and 9 it was somewhat poorer; on plats 7 and 8 it was considerably poorer. June
3, 1890, the stand appeared poorer, and the wheat was less fully headed on plat I than
on the other plats. The wheat was the smallest on plat 7.
Yield. The wheat was harvested July 2 and 3, 1889, and June 30,
1890, and threshed August 5-8, 1889, and July 18, 1890. The results are
given below. They are not at all conclusive. The plats on which cattle
tankage or superphosphate (both containing phosphoric acid) were applied
yielded appreciably more than plat 7 on which no fertilizer was applied.
The prices of commercial fertilizers vary, but the cost of the fertilizers
per acre, as applied, was about $5 for cattle tankage and super-
phosphate, $4 for nitrate of soda, and $2.25 for muriate of potash. If
it is assumed that the increased yield of plats 3 and 4 over plat 7 was due
to the application of fertilizers, the fertilizers left a small profit at pre-
vailing prices of wheat (75 to 80 cents per bushel). On the other hand,
nothing had been applied to plat 2 except a light straw mulch in the fall
of 1888. The mulch did not seem to have any effect during that season;
and it hardly seems probable that it materially affected the result this sea-
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son. If plats 3 and 4 are compared with plat 2, the increased yield did
not pay for the cost of applying the fertilizer.
TABLE SHOWING FERTILIZERS USED, YIELD OF GRAIN AND STRAW, AND AVERAGE
YIELD OF GRAIN FOR THE YEARS 1888-9 ANI) 1889-90.
Plat
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The kinds of fertilizers used are given in the table. The stable
manure was spread just before plowing. The cattle tankage and super-
phosphate were spread broadcast just before seeding, and harrowed in-
The nitrate of soda and muriate of potash were sown broadcast March
29, 1889. The wheat was sown September 27, 1888, the plowing having
been done one week before.
Field notes. The ground was in fine condition when the wheat was sown, and Mr.
Bowler reported that the wheat came up very well.
December 7, 1888, Mr. John Marten, of the State Entomologist's office, visited the
wheat and made the following notes:
" The plat spread with stable manure is in fine condition, much ranker than any
other. Wheat covers the ground well, and is of a good color. Contrast between this
and the plat which received cattle tankage is quite sharp, and can be seen clear across
the plats. Cattle tankage plat is next below the stable manure in condition and
appearance. It is not so rank, but is in excellent condition. The superphosphate plats
are below the cattle tankage plat in condition and appearance, but the contrast between
them is not so great as that between the stable manure and the tankage. Wheat on them
seems rather thin to winter well.
"Where no fertilizers were used the wheat shows the least growth, is quite poor in
color, with the ends of the leaves generally dead or withered. The plat contrasts sharply
with all the others."
May 24th, Mr. Bowler wrote:
"The wheat on plats I, 2, 3, and 4 made a good growth in the fall, wintered well,
and gives promise of a good stand. The wheat on plats 5, 6, 7, and 8 winter-killed so
as to leave it thin on the ground and weak in the spring. Plat I is the best."
Yield. The wheat was harvested July 22d, and threshed from the
stack August 8th, with results as given in the table. Owing to a mistake
in the execution of the work, the separate yields of plats 5, 6, 7, and 8
can not be given with certainty, but only their combined yield. But as
the fertilizers used on plats 6, 7, and 8 were put on in the spring after the
wheat had been too severely injured by frost to be materially helped by
them, the whole acre, for purposes of comparison, may be considered as
not fertilized.
TABLE SHOWING FERTILIZERS, YIELD OF GRAIN AND STRAW, WEIGHT OF WHEAT.
Plat
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was put on plat 8. The hay was cut on each plat separately the morning
of July 9, 1890, and was raked and shocked in the evening. The morn-
ing of July nth it was weighed with the following results:
TABLE SHOWING YIELD OF HAY IN 1890 ON PLATS FERTILIZED FOR WHEAT IN
1888-9.
Plat
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use of the fertilizers is computed by comparing with the average yield of
the two nearest plats having no fertilizer. The value of the increase is
computed at 75 cents per bushel; the cost of the fertilizers, at the fol-
lowing prices per hundred weight: Cattle tankage and superphosphate,
$1.25; sulphate of potash, $1.50; and nitrate of soda, $4.
TABLE SHOWING FERTILIZERS, YIELD AND WEIGHT OF GRAIN, INCREASE, COST OF
FERTILIZERS.
Plat
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and very much thicker and larger than on any of the other plats. The difference was
very striking. On the other plats the wheat was about an eighth of a stand. There was
a slight but appreciable difference in favor of the plat? having commercial fertilizers over
those having nothing. The plat having cattle tankage seemed a trifle stronger than
those having superphosphate. The wheat was killed during March. Mr. McCluer says
that when the wheat was at its best there was a marked difference in favor of the fertil-
ized plats when compared with the unfertilized. The wheat was harvested June 26,
1890, when one reason for the better stand on plat 3 was apparent. It was partly timo-
thy, which had been sown with the manure.
Yield. The wheat was threshed from the shock July 12, 1890, and
yielded as given in the table. The value of the increase and the cost of
the fertilizers are estimated on the basis given above. It was not intended
to use plat 9 in comparing results, as it was next a hedge and therefore
deemed unsuitable. Plats 8 and 9, however, were harvested together.
The yield for the two plats is probably slightly lower than the yield from
plat 8. It is not used in determining increase in yield.
TABLE SHOWING FERTILIZERS, YIELD AND WEIGHT OF GRAIN, INCREASE, COST OF
FERTILIZERS.
Plat
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better also. The cattle tankage plat seemed best, the superphosphate plats next; but
the plat having stable manure seemed more irregular and less distinct from adjoining plats.
The wheat was harvested June 23, 1890, at which time the difference between the plats
was very slight, consisting merely in the fertilized plats having a better stand. Neither
the growth of the straw nor the heads seemed to have been affected.
Yield. The wheat was threshed from the shock on July 3d, with the
results as given in the table. For method of preparing table, see second
trial, p. 343.
TABLE SHOWING FERTILIZERS, YIELD AND WEIGHT OF GRAIN, INCREASE, COST OF
FERTILIZERS.
Plat
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DIAGRAM SHOWING EFFECT OF FERTILIZERS UPON YIELD OF WHEAT.
Fertilizer per acre.
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The wheat ripened about equally, was harvested July 2 and 3, 1889,
and threshed from the shock July 2gth and 3oth, with the following results:
TABLE SHOWING SOIL PREPARATION, YIELD OF WHEAT AND STRAW.
Plat.
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The following table gives the yield of grain in bushels, and the straw
in pounds per acre.
TABLE SHOWING AMOUNT OF SEED, AND YIELD OF WHEAT AND STRAW.
Number of pecks
sown per acre.
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Experiment No. jj. The Effect of the Time and Manner of Harvesting
on the Yield of Wheat.
The object of this experiment was
1. To ascertain at what period of growth the largest yield of grain
could be obtained.
2. To ascertain whether any of the substances of the straw passed
into the kernel after it was cut, and under what conditions this best took
place, if at all; so as to determine whether there were any advantages
in shocking over cutting the grain loose and allowing it to dry quickly,
other than those relating to the economical handling of the crop.
The chemical composition and milling qualities of the wheat have
not been studied. The results given relate to the yield only.
GENERAL STATEMENT OF RESULTS.
1. The figures obtained are not entirely satisfactory, inasmuch as
they indicate that the errors incident to the execution of the method are
considerable.
2. In general there was a continuous increase in the air dry weight
of the whole plant, roots excepted, from the first period when the ker-
nels were small and undeveloped, until the last period when the kernels
were hard and dry.
3. In general there was a continuous increase in yield of grain from
a given quantity of straw from the first until the last period.
4. With more uniformity, there was an increase in the weight of a
given number of kernels from the first until the last period.
5. The increase in yield and size of kernel was most rapid from the
first to the third periods, up to the time when the kernels crushed with
difficulty between the thumb and finger.
6. The increase was decided and of economic importance up to the
fourth period, when the kernels indented under pressure of the thumb
nail.
7. Between the fourth period and when the wheat was dead ripe, ker-
nels hard and dry, the results, while conflicting, may fairly be said to
indicate a slight increase.
8. These results prove beyond question that at the earlier stages of
seed formation a considerable transfer of material from the straw to the
kernel may occur after cutting, if the wheat is placed in conditions sim-
ilar to the shocking and capping of bound sheaves.
9. Whether or not, at the later stages of seed growth, there is an in-
crease of weight of the kernels after the plant is cut is not proved by
these experiments.
10. So far as getting the maximum yield of wheat is concerned, the
results indicate that it is better to allow the wheat to get nearly, if not
entirely, ripe and that, if it be necessary to cut at a much greener stage,
shocking and capping would probably be beneficial.
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METHOD OF PROCEDURE.
Both seasons twelve five-pound samples* of growing wheat were cut
weekly at dates specified. The heads of four samples were removed im-
mediately, both straw and heads being afterwards dried under shelter.
Four samples were dried under shelter in the same room as the preceding
four, in imitation of shocked grain. Four samples were spread on the
ground in the sun one week, or until thoroughly air-dry. About one
month after the last samples were cut, the samples having been drying
during this period in the same room, the number of heads or culms in
each sample was ascertained, the kernels threshed and cleaned, and the
weight of the straw and chaff determined.
Only a summary of the results is given, each number in the table
being an average of the four samples taken. In determining the weight
of the kernels of 100 heads of wheat, about 30,000 heads of wheat were
weighed and counted each season.
TABULAR RESULTS.
The first table on p. 35 1 gives the date of cutting, the stage of ripeness
when cut, the weight of the kernels, the weight of the straw and chaff, and
the total weight of 100 culms of wheat when heads were removed immedi-
ately, when dried in the shade without removing heads, and when dried in
the sun, at the five weekly periods for the years 1888 and 1889. The results
are based on the theory that for any given date the total weight of a given
number of culms would be the same, and that the increase in weight from
one period to another represents a corresponding increase in growth.
An examination of the table will show that this has not been found
strictly true, indicating that the samples cut at a given date varied in ripe-
ness or in growth. Although the numbers in the table represent, usually,
the average of twenty pounds of fresh substance, the variation is often con-
siderable. The variations of the samples which were dried in the sun are
partly due, however, to errors in manipulation. In drying on the ground
in the sun, the samples, especially during the later cuttings, were subject to
loss on account of the attacks of mice and birds, but while the later cuttings
which were dried in the sun are felt to be untrustworthy, the earlier cut-
tings are believed to be fairly trustworthy. It is thought, therefore, that
with this explanation it is better to give all the figures as obtained. The
weight of a given number of kernels, as stated in a later table, would not
be affected materially, probably, by the losses mentioned.
The second table, p.351, gives the weight in ounces of 1,000 kernels of
air-dry wheat under the different conditions and at the periods named:
This is probably a more satisfactory method of comparing results,
as there is but little opportunity for errors in manipulation and a full op-
portunity for verification of results. There is a substantial uniformity of
results both seasons by this method. The ripened kernels were 32 per
cent, heavier in the same variety in 1889 than in 1888.
* The last week's cutting in 1888 was 2.5 lb., and it was 2 Ib. in 1889.
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the heads were removed immediately. Taking these weights as the stand-
ards, the relative weights of the kernels from 100 culms, and of 1,000
kernels from each of the cuttings, cured in each of the ways described,
have been computed in per cents, of the standards, and the per cents, are
given in the following table:
TABLE SHOWING RELATIVE WEIGHT OF KERNELS OF 100 CULMS OF WHEAT AND
OF 1,000 KERNELS, IN PER CF.NTS. OF STANDARDS.
Date of
cutting.
1888.
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